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mmm 

=fe *. fe. >r - =e A fl§ * a - *e* o T > 
[H#«2 3 

±k y * - > ax ia»^, ±M#«a»*» e>fc&a*ifc«*K:***i<&/>f 

X*&3k-lrZ>7J fr**mXT\^Z>Z. £ ZftU ft IBM® 
[«#5U3 

L4 <D^rn^--«K:f3«©;r-:/;i/^7 i Am^ 
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[»#«6] 

±«j3MM&3iaw, M^fta«««3l^:fI■5lRK:ffiv^&n*PLLla»^, ±sb 
p l Lmmcmmz&ffitz u*fa v-z ^ltwdc-dczi^a-* tzffi 

±K D C - D C 3 > A - * H IC, ftftft £ <fc 1>*«$£#J& 5/ - ;i/ FS»* & * 
*l* I F AGC«^K:*^V\Ttf»|t8M»«^€:i»« , rStf»WTO»AGCi»« 

[|§0£®#«M3 

[0 0 0 1] 

* ^ j: o x ? - * m m s ff ? is iz m v * e> *i * ^ - ^ n, ^ -r a jb * » - tc 

[0 0 0 23 

[&3fc<D&ffi3 
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*a**lT*Tfey, «Atf^*«8SHH»«:3pjMLfcADSL(Asymetric Digi 
tal Subscriber Line)***, ^r-^^ Hf* „ N S-*©»#Br»WjB L 

o 

[0 0 0 3] 
[0 0 0 4] 

mk*vVV-9to&*fty 7 4Afc+zn FC (Hybr id Fi ber/Coaxi a I ) ^© 
[0 0 0 5] 

6 4 QAM (Quadrature Amplitude Modulation)*^ 
ff«|6MHzT?^ai|3 OMlfy h/#(«&:r- #Sfi£?f 

©SSSfe & ff "5 BSS (c M v n p, ti s % © - ^ ? a 75- & 5 o 

[0 0 0 6] 



3 



ffi!E#2 003-3047292 



#2 002-378345 

[0 0 0 7] 

^-^Ob^A^^-^*, M*.tf4 7 0-8 6 OMH z gfTtS 
UHFA> K (B 3/\*> K) ftteHft, 17 0-4 7 OMHz©§#^^t§ 
VHF H i g hAy K (B 2^1> F) MHBfc, 5 4 — 17 OMH z 

©«flS«t*VHF Low;t>F (Bi;t>K) SflHS»^&*fiRS*i« 

o 

[0 0 0 8] 

ft£#?>;* h U -2*m^t:fr<o&2>o T'y^hU-AMU 5-4 2MH ' 
z<B^T?«/S3*U ^7>Xh'J-Affit 54~8 6 0MHzffl|ft'H 
J&£ft£, 

[0 0 0 9] 

Cfcl^QP SK^fgafr^£ft£ttxftM&^if(QP S K : quadrature 
phase shift keying) Sftfc-r- UTA£3*l&. f-*«8?14 lie 
AiJ^ftfer 1 - h U -AtU8&£ LT©L. P. F (Low Pass 
Filter) 1 4 0 &^bt, A**^ 1 0 1 £^-^®i$WCj£#3;ft&o 
[0 0 10] 

#yy* b U IF (cpraM^) 7^Hilbt(Z)H. P. 
F (High Pass Filter) 10 2 fcatigbfeffc, A#^#[Ili& 103-104-10 
5{CA#£ft3r £{Cj;oT, UHF/^OTHi, VHF Hi gh/t> K 
£J:tfVHF LowA>K5t«®»KlCtt*««*«ff*>*i*. ±88 
ODH. P. F102li, 5-4 6MH z 5 4MHzfit±«:ai|{i:t 

§A>f;U7>f;Ht$5 0 #a> K©a«iailtt, -?-ft^ft^§^>*;wc 

JSCT»^»il3&y, £«**>*/l/JBJl*®^:' F©gfSHS&»i&f£UfcV'>J: 
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[0011] 

#ac #a> F<D%mmmz&v2>mmz'D^TW.m?Zo catv^h 

AiJWtSm 1 0 3-1 04 -1 0 5 ^MMiPIAiJUi^ 1 0 6 

• 10 7 • 1 0 81CA»K fl&JS 38*9(611 1 0 9-110-111 {C£ V^TifffiS 

ti, ^mmmn&xmmm&i 12-113-1 1 4»cj:oTS««^^#ms 

^^-y--m5&i i5-ii6-ii iis&tfm 
mmnm®i 18-119-12 o\z&vxmmm&mzn&. &>±<d*$k& 

ffl##*tf, tf»WM«*«liflll 2 1JCTI FilMIStlfc*, IFffi^*^12 
[0 0 12] 

[#fF£itK 1 ] 

#IW5-0 1 4 0 5 8-t&# 1 9 9 3^1^220) 

[0 0 13] 

[0014] 

m?, 77^h'J-^fm mjt©«ffiicJ»IBUT^e>^r-^|gIi»K: 
ttLTftjj2tiZ>>&mtf2bZi)K Z.(DTv7* V U -Ate* U # -> 

^y^^tS^^lCioTtStf-StlT^fc LfrUfctffe, ^»cfcw■ 
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[0 0 15] 

ft J; efc# 5: -5 ^ - ^ t-* A M ^ ^ - :h ^ J; t>*>!r - ^ ;i/ 

[0 0 16] 
[iBm£8¥&irS£#)tf>^fg] 

z m^mm^ ommmmm z n o m^ymt u t & m*. £ t - •? ;v =e ? u \z m v * e> 

[0 0 17] 
[0 0 18] 

[0019] 
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[0 0 2 0] 

©/J^t&HSd^««?f!5i:i:%jc, ea#tt (S««Ftt, 
[0 0 2 1] 

[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

m^&mmfrbmmzn&m-^izi^ ^■t^m-^^miz, ;t^2o~3o 

"*5££K:j:oTfe^lCM##£t^ X^JT^i^ y a > faille 



1 
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h &m 3 ft & is * i c & & n & j 4 x & $ £ -r s 7 ; v # # wl w e> ft x v ^ 3 © t% 

[0 0 2 5] 

bT#» 3 ft* SUMO^SS&T'^SftS^^L/TfeJ: 
[0 0 2 6] 

CD * y # - > ;U *tffl Hffift tc# L T 3 ft £ x # y A A ttt>m b ft 5 

rtme>w. r ^-^M-tGDsMiBHcy ^-^xJifimj&icM 

ffot, v*-yrtxmmm&Mfr<DMmztt?zmm&ffi<Dmmmm?zz. 

[0 0 2 7] 

rftfc*fLT, ±fB©fll^T'(i, y ^->;^Jt«ia«nc#LT«i&aft*« 
Ky*->^xJi«ia»JK^©*«K:*fLT«»3ft**«i:*«, BQftlK 
©SJ&T*#y&£ft3£?&C&oTV^tf)T% ^-#*£OT&c;i3tt£ y ^->;U 

•r*ri:^T*#s 0 iox> v*-yrtxmmmmM<nm&v>%MMftitmm 

[0 0 2 8] 

ft "O it* J;vn 0 

[0 0 2 9] 
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f&-tz>ftmmmi3i$:zitf$>2> a vtmxi*. y^y F^*-y<z>&&mtfiK<, z 

[0 0 3 0] 
[0 0 3 1 ] 

m^yftxtfmttbtix&v. z.n\zx^x±mj ^ xzm&? zzttfsjm 

[0 0 3 2] 

*m%\z&z>>r-?)\s=ETi±m?-=L-+\%, ±m<DMmz&^x, ±§b 

[0 0 3 3] 

^~y^y.mWim^<D^±vK)\ymm^im^mx-&^z.t.\zx y, Mia® 

«, #*jy7s h U - A§ffiJ:tf7y^ h U - Afg-if ICM<*#£ Zl 

£ a ZtiizMLX, ±3B©fltJE£tCj:*Wi, U # - > A;*if ipgEI58 Sr^tf U # - y 
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[0 0 3 4] 

^M^raSrfT^l^tCMVN^nS P L L ±|BP L L 
[0 0 3 5] 

»*rsDc-DC3>^-dt*«ia^e>nt:v>s 0 zitiicj;*;, pllukjc^ 
# «rtg ii & y , gmmmwiz & tfzmmmwz&mmziEmizft ? z t # t * 

[0 0 3 6] 

Ufrbfctfia, DC-DCn>v\'-#{C}£l 0 0 kHzm&ammi$tffoffiZ 

DC-DC3>/t-^iCl^ >^f^**^W?>*l- 

> # * * fcs# & 5 r t &#;t e> ti z> . 

[0 0 3 7] 

3*UC2>fLT, _tSBtf)«^{C <fc*W£, D C - D C n # ©MHiCte, 
[0 0 3 8] 

F AGC«*KllS^VxT*raM!ft«*%**BrSit»IBMa«AGCJt«iail% 



1 0 
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[0 0 3 9] 

<fce»c, tf»ia^«»AGCJ(fBia»^7 s s;^ i n / iaft|i^ft (B j i f-. K±tc«we>ti 

MV$><>). #fC, ftii&MSE (SNR(Signal to Noise Ratio)) £J:£>*BE 
RT(Bit Error Rate) £3l£ffif3 it, ^^^^/lailftffi^ t oTtt*«)T 
fflHT*&ofc„ DOCS I S (Data-over-cable service interface speci 

fication)lcfctt£PHYl 7 H©*j6fc|tfcLTV>**©|MNC*, T^n^ 

[0 0 4 0] 

[0 0 4 1 ] 

[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 



miE#2 003-3047292 



#2 002-378345 



( >T - ^ ? A <D £ikWf& ) 

4 2, 77>r>a^ij4 3, 4 4 , £ J: tflt«4 5 

[0 0 4 5] 

[0 0 4 6] 

ff^SS4 2tt, QAM^tlIli!&4 6, MACEH&4 7, £ J; ##L3g 
EJ5&4 8&flfATV%* 0 QAM«WEf|&4 6 tt, ^a-^4 1 a^ffiAaftfefc 
f?:QAMtIt50^$s o i©QAM«|tlir»4 6tt, ^a-^4 

ltCtfUT, I 2 CA*®f§», IF A G C> fcitfRF AG COW* ft 
f?3. MACEfgK 7 1*, MAC(Media Access Control) jf^n h 17 ;i/©&3i £ 

•t&m&T'&V. MAIJCPU (Central Processing Unit)&£{C<J: 0 tM$ 

^£^#£^-^-4 lK#LT»«+*QPSK»«afc*;tTV**fcfc*, 
}C, ^S;*^1W«f«S:3Wire Bus^^fC J: 0 T — 4 1 JC#LT»« 

[0 0 4 7] 
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[0 0 4 8] 

79yj/ a ^*.j4 3 14, #*»ffl»4 2jCfeW«Wf|Ha*4 8 3 
[0 0 4 9] 

-^MfA^fi'ir- ^0»«/\a£« 3 Ji 5 T y h U - £ , # - 7 

5 4-8B0MHz©i^W SASi fit, ±fift««|3lftl*, * 
[0 0 5 0] 

*«*3»tt, A*««», MKttSft S*tf*nM»*«»K:«««K: 

£**ITH*. AA«a»li, H. P. F(Highpass Filter) 2, fe«fctKjKW« 

warns o»Mtj*anrv*s. h. p. F2 «, aw^i^lt^- 
**wyBn©T»«. j£ff«*«nr» s o h. p. F 2tmfcf 

[0 0 5 1] 

13 miE#2 0 0 3 - 3 0 4 7 2 9 2 
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&fT^%©7?*S. M»»f«abttt, «*.tf4 7 0-8 6 OMHzOUHF 
A> K (B3 Ay K) , 1 7 0-4 7 OMHzGDVHF High;t>F (B2 
Ay K) , £J:£>\ 54 — 1 70MHz CDVHF LowA^K (Bl;t>K) 

[0 0 5 2] 

PL<mH^f Z>£. MWlUlt A^3^J#EIg& 3 -4-5, flSM^ipgA 

^miiiai^6 -7-8, M%«m9 -lo-ii, m^mmm &ji mmm& 

12-13-14, EFftl 5-16-17, mB$&Mm$& 1 8-19- 

2 0, DC-DC3>A-^62, fc«fctfPLL|If||6 1 &flt;tT^S. 
[0 0 5 3] 

[0 0 5 4] 

^bT, A;tHaj#®&3 • 4 • 5^e,mi7^tlfe^#«, MMifiKsA^rlWIi^ 
• 7 • 8, jgja&JtMg*g9 -10-11, £J:tfM^ffim^HrHI§f» 
12-13-1 4 tC£oT^ifig#yS£*l£o ffiJ9&*tflM9 -10-1 

1 &CJiAGC»i3 1-3 2-3 3 £^bT, Q AMtilalll 4 6 §*i 
£RF AGC«-&#A*3*l<5. 9 • 1 0 • 1 1 Z(DRF 

[0 0 5 5] 

zommmmzntcm^it. $*v-m&i 5 • 1 e • 1 7t3&&m 
mmmmmi 8-19- 20iz&^Tmmmmmzn2> o 5 • 1 

e • 1 7«, mm^z^vy *;iizfoc t-mmmnmmmmm^ii. wm&mz 
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mmmmmmi 8-19.2011 ±iB«iiJ»««^s:^'r«%©7? 

d©^9J«jgHIM|l 8- 19 • 20(1 P L L0J&6 1 (C J: 3ffJ$l{C <fc o 
TW5f#0MtII:ilIt5J:^:^ oT ^5 o PLL0H6 1H |SfH 

[0 0 5 6] 

cpraMMraSil >£r4M^if0S[mi&2 1, f^;i/SAW7-f;^2 2, * 
WM««AGCl»«ia»2 3*»&#fi!iStiTV^ 0 *IMttJtftBI3ft2 111 ft 

[0 0 5 7] 

*WM««AGC*IHIia||2-3Jl f^^;i/SAW7^H2 2^f)ffiiJSIl 
fe*IM««#&i»«U 3tl^QAM«g®IlIS&4 6 JCffittTffi:£Sfr?2 4 
ffl*"*-<5*>0T?&*. i©tf»WM«fS[AGCi»«|g»2 3 1C11 QAMttUHH 

4 6#e>3S#a*lfeI F AGCff^I F AGCf#A^2 5£^LT 
A77$*l3 0 f»WM«l!tAGCJ(MBia»2 3tt, iffllF AGC#^lCgt5v> 

[0 0 5 8] 

U #->A:*ISJ&H L. P. F4 0, ¥i«Iih7>X5 1, 
y*->^X*«ia»5 8, fei^iSL. P. F5 6&fxfc«t^ot 
V>S. 7^XhiJ-A^tt, M^aSIJ4 2tCfe^««fl i WllI»4'8^f,, Q 
PSKfftlt, ^-*«*AASB^5 7^6Ai;an6. 
[0 0 5 9] 

N 9 5 Ul ^-^^A^SSH^ 7* &A:frS*ifcQ P 

5 Kf§# lc*f L T 7 Y ;i/ # £ 5 £ 4: IC J: »J , n &ftlf & ft £ "T 5 &3 
&ffe>„ y*->A*JtHB®»5 8 11 ¥ff7¥ffS£i h 5 >^ 5 1 ffl* g 

[0 0 6 0] 
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&3ISI54 2lCfeW*«g»IS||4 8 Wire Bus#^©fljg»te##A;frS*l£. 

&+58 d BmV~+ 5 d B mVOttfflT 1 dB^S^ttO. 5dB0Xf>yy 
7? ffi Al&fttf 5 J: e> tC & o T ^ * o 
[0 0 6 1] 

ttftWHa&5 2 - 5 3 te, ^^^^JftfWWHriaftS 4 lC±5OT{Cldt\T 
[0 0 6 2] 

?iTOth7>x 5 1 1*, y *tf«iai& 5 8^e>ffl*snfeu 

*->/?:MB*a>>f >£-#>:*S5*&fT3. L. P. F(Lowpass Filter) 4 0 
[0 0 6 3] 

(y*->/«;*tf*isi&©i*j*) 

«fc e> fc&r* Sr^-t « Z £ fc & Z> . 
[0 0 6 4] 

«tc«»e>tiTfi»J, citvtc^oT, T^-n ^tamic <fco Testis U*-> 



1 6 
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[0 0 6 5] 

£ Affile 6 3 £ # Wig £ & £ „ 

[0 0 6 6] 
[0 0 6 7] 

[0 0 6 8] 

(IF AGCff$gHIg|©^) 

±BLfeJ:5ic, flMtt&atttt, *IM!ftlMllir» 2 l , f^;bSAW 
7 4 to* 2 2, fe*0f»ft|«M«»AGCJ»(ili|J»2 3 *o TV** 

[0 0 6 9] 

*T?H8Kla%LfcJ:-5K:, *IMtft*J||B|ft 1 2 1 <Z>»tfft|? &nfc**fc&o 
Tfcy, fy^bSAW7^^ fiiOf*HJia|[AGC»illIBtt, 

[0 0 7 0] 

17 W2 0 0 3 - 3 0 4 7 2 9 2 
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<fc 3 IC & o T V ^ 4§-£ V n 0 
[0 0 7 1] 

&mmm : roz.t\zt£z> a zn*>(DMmzmix?-3.--ytfz 

nal to Noise Ratio)) fc<fc£>*B E R T (Bit Error Rate) t it, f 8 

jim^nmm t m u xn t> &m& & y , & o x ^ & „ 

[0 0 7 2] 

3*UC*fLT> *^J6^J»"T?ii, ±IB©i:dSC. f^^SAW7-fH22 

iti»c*y, sa&tttB&ai^ffl^fc&tf)?^--:/^ si^Docsis© 

[0 0 7 3] 

y ^->Axta8i(cii, r^^h'j-Ai^iic, it 2o~3omh z 

[0 0 7 4] 

^-^l/^^AOm^ffifg^^lC^-rs^^LT, DOCS I St 
BftfjftSSM&tfl^&UTV^,, rODDOCS I SlCfc^SPHY 1 7 HJCtt, # 

vy* v v-&m^izttirz&m&n<D&mzm?&Mfe&miztix&>). 

WtCti, Q AMtf)^fSfg-5f {C*f-t£B E RT(Bit Error Rate)©^, fe<fc^ 
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Wmf§riZtt-t2>mWm<DMfetfBZnT^£o 30DOCS I SJC£tt£PHY 
1 7H©ig"e», #*jy7s V U (out of band)T*6D 

^^UT^x^ r>3>ll - 5 0 d BmV^Tfc^JtStlTV^S. 
[0 0 7 5] 

, ±IHO<fce»(C, x-*^A*«^ 5 7£U 5 8 £<D|81lC 

, WML. P. F 5 6 #>#A£ tlT V^<5 0 Z1<Z>WML. P. F 5 8 {&, *H 

»®T'«3i»TM?«& 5 omh z i:SS^1-^ 0 rtifciy, £te#«"??<z>;*:7 
'Jrxi^ y s/ a yzmffl-tzzttfaimtftv, DOCS I SfC£tt£PHY 

[0 0 7 6] 

u ^->^xit<6iii»5 8 zmrntz i cK#uT©A:&iH»tt--jRW 

tcWA^T'fc #A3*lSL. P. FfcM^*#«tT?tt¥i6S!i:l/TV* 

£*UCRBj£S*i£%(Z>T?iifc<, iIStf>*¥M<£>L. P. F&MV*T% 
j^*4)«!V^ WML, P. Fit, MSL. P. F£:JfcgeLT> *¥'mJ4 

[0 0 7 7] 

DOCSISCJSt^PHYl 7H(;}i, U *->A^*ttHI»lC>^L/ 
T, QPSKifT?+58dBmV, 1 6 Q AMfft + 5 5 d B m VJ^±£>ffi 

[0 0 7 8] 

mt, v$-yAxm&&m3izm-t<i:t>&mf&,£Lx^z> B imiMfc ^ v^ 

T> WML. P. F5 6ti#«LT*«. PJBUCa**- «fc 5 C, W*W» 

Tfcy, r*UC J: h^V^^fllJERStiTV^S. fit, 

h7>^5 1 tL. P. F4 0 fcOWJCtt, &&Mjy#t># L s##A£*lT 
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H*. >f>A>K (5~4 2MHz) ©#«CfeV^T, h LT© 

*m**m&mh5>x5 1( ^^^y^-^y^imm-r^ztiz^^^ m 
»««»«s*i*iticftfi. «E^ffl>f>^*L8««*iiAan«itK: 

*oT«l#nx#4D, U * - y A x JMnrft 5 8 tc fe w « s*# $ ti 3 

[0 0 7 9] 
(DC-DCzi>A-^) 

ftlC, DC-DC3^-#6 2ContWBt*. DC-DC3^-#6 
2t±, PLLEWI6 lK:#i-*raWMfiaiiai|Tf*y, S^3 0V-3 3V©t 

o HHCS%rJ:ilC, DC-DC3>;t-jf62tt, I CTfjgtSft**^ ^ T 
v^nyA-* , Ll- L2T^tlM^^, CI • C 

2 • C4TfwS*lSWM©«j|pa>^ > ^ C3-C5 - C6^3ft«»M 

3 0Vtt, PLL®g|6 1 JC^fLTffi^tiS. 

[0 0 8 0] 

^^nifeJ:ati»n>f>D-ci • C2{cj:oT. +B?^*6t| 
[0 0 8 1] 

M(Pulse Width Modulation)M^^y-Xh^n>A-^$: M ^ «g(* 
6©«»iffiTf *« 5 Vt 3 0 V~3 8 VIC#ffit*%(Oi: t*. **, U^r-t 



2 0 
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[0 0 8 2] 

514, f a -t4K0^-^«tStiBBtft* 1 ^ a .^ 41|j:< Q> 
[0 0 8 3] 

. P. F2feJ:0CL. P..F4 0CflSm©m.««7 3K:H:, y * - 
[0 0 8 4] 

««A^nHnr»6 • 7 • s^Msns. itvsidt 9 • 1 

0-11, AGCmms 1.3 2-3 3, feJ:OtKM**«ffl*H|||EI||l 2 • 

1 3 . i4*cK«n*. **7 6icii, 5 • 1 6 • 1 7, 

ASHftl 8-19.20, S*tfPLL|H*6 1#l«S*l*. I«77K:tt 



2 1 
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citffiiajft2 a^iiane, **7 8Kiii, dc-dc3>a-^6 2« 

[0 0 8 5] 

[0 0 8 6] 
[0 0 8 7] 
[0 0 8 8] 

izt£& 0 ms&iK<D%tfi % Kmmmztts<TT-xmMZM<tz>z 
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[0 0 8 9] 
[0 0 9 0] 

wtctt, u z-yrf*mmz&nz>n±mmmw!ts 2 • 5 3<z)t-xsbs$:, ttr 
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